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What is claimed is: 

1. \ An isolated nucleic acid molecule comprising a nucleotide sequence encoding a 
polypeptide comprising a 3* -5* exonuclease domain, and wherein said polypeptide is identical 
or substantially similar to an amino acid sequence of SEQ ID NO:2, SEQ ID NO:4, SEQ ID 
NO:6, SECUD NO:22, SEQ ID NO;10, SEQ ID NO:12, or SEQ ID NO:24. 

2. The isolated nucleic acid molecule according to claim 1 , wherein said 3'-5' 
exonuclease dor\ain is an RNase D related domain. 

3. The isolatedYucleic acid molecule according to claim 1, wherein said polypeptide has 
3'-5' exonuclease acfiyity.4. An isolated nucleic acid molecule comprising a nucleotide 
sequence=identical or Substantially similar to SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, 
SEQ ID NO:21, SEQ ID Np:9 , SEQ ID NO:11, or SEQ ID NO:13, or SEQ ID NO:23. 
5. An isolated nucleic a^cid molecule comprising a nucleotide sequence of SEQ ID 
NO:23 or complements therebf . 


6. The isolated nucleic acid Vnolecule according to claim 1, wherein the nucleotide 
sequence is obtained or derived frc 


7. An isolated nucleic acid molecu 
NO:23 or complement thereof. 


8. An isolated recombinant nucleic a< 
claim 1 or complement thereof operatively 


the nucleotide sequence of SEQ ID 


comprising a nucleic acid molecule of 
a promoter functional in a cell. 



9. The isolated recombinant nucleic acid molecul^ according to claim 8, wherein the 
promoter is functional in a plant cell. 

10. The isolated recombinant nucleic acid molecule acco^ing to claim 8, wherein the 
nucleic acid molecule of claim 1 is in sense orientation. 

11. The isolated recombinant nucleic acid molecule according\o claim 8, wherein is the 
nucleic acid molecule of claim 1 is in anti-sense orientation.. 
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12\ An expression cassette comprising a nucleic acid molecule comprising a nucleotide 
sequ&ace encoding a polypeptide comprising a 3'-5' exonuclease domain, and wherein said 
polypeptide is identical or substantially similar to an amino acid sequence of SEQ ID NO:2, 
SEQ ID NQL4, SEQ ID NO:6, SEQ ID NO:22, SEQ ID NO:10, SEQ ID NO:12, SEQ ID 
NO:16 , SEQ\ID NO:18, or SEQ ID No:24 t 
a promoter, ana a terminator. 


13. The expression cassette according to claim 12, wherein said promoter is a 
constitutive promote\an inducible promoter, a tissue-specific promoter or a 
developmentally-regulated promoter. 


\ 


14. A vector comprising the nucleic acid molecule of claim 1 . 

15. A vector comprising^e nucleie*afckJ molecule of claim 4. 


16. An isolated and substantially purged polypeptide comprising the amino acid 
sequence of SEQ ID NO:24. 



17. An isolated and substantially pufified polypeptide consisting of the amino acid 
sequence of SEQ ID NO:24. 

18. A cell comprising the nucleic acid molecule of claim 1 . 

19. A cell comprising the expression cassette according to claim 12. 


20. The cell according to claim 19, wherein tro cell is a plant cell. 

21. The cell of claim 19, wherein the nucleic acid molecule comprising the nucleotide 
sequence encoding a polypeptide comprising a 3'-5^xonuclease domain is expressed in the 
cell. 
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22. VThe plant cell according to claim 20, further comprising an endogenous nucleotide 
sequence identical or substantially similar to SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, 
SEQ ID NO£1, SEQ ID NO:9, SEQ ID NO:1 1, SEQ ID NO:13 or SEQ ID NO:23. 

23. The planf^ell according to claim 21 , wherein the expression of said endogenous 
nucleotide sequenc^^safa^plant cell is altered. 



24. The plant cell a£co\Jing Jh claim 21 , wherein said plant cell further comprises a 
nucleotide seq uencje p\ interest wherein the expression of the nucleotide sequence of 
interest in the plant cSflis alterecNas compared to the expression of the nucleotide sequence 
of interest in a plant cell lacking theexpression cassette. 

A plant cell comprising an endogenous nucleotide sequence identical or substantially 
to SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:21, SEQ ID NO:9, SEQ 
11, SEQ ID NO:13 or SEQ ID NO:23, and wherein said plant cell comprises a 
in said endogenous nucleotide sequence, or in a regulatory region thereof, 
plant cell of claim 25, wherein the mutation is due to an insertion of a nucleic 


27. Th& plant cell according to claim 25, wherein the insertion of a nucleic acid molecule 
comprises orae T-DNA border region. 

5 \ 

29. The plafot cell according to claim 25, wherein the insertion comprises a transposable 
element. 

lJ\ 3(0. The plant cell according to claim 25, wherein the expression of said endogenous 
nucleotide sequence in said plant cell is reduced. 


3$ The P |ant ce " according to claim 19, wherein said plant cell further comprises a 

secora^e>a5rtession cassette comprising a nucleic acid molecule of interest, wherein the 
express iMtaLtJie nucleic acid molecule of interest in said plant cell is stabilized or increased 
as compared to tme expression of nucleic acid molecule of interest in a plant cell lacking said 
the first exD^g&glon cassette. 
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3l ^2. The plant cell according to claim 25, wherein the expression of said endogenous 
nub^eotide sequence in said plant cell is increased. 

*£L 33. The plant cell according to claim 32, further comprising a second expression cassette 
comprising\a nucleic acid molecule of interest, wherein the expression of said nucleic acid 
molecule of interest in said plant cell is decreased as compared to the expression of said 
nucleic acid molecule of interest in a plant cell lacking said the first expression cassette. 


yy 


m 
00 

01 


3*f. A plant cell cafJiable of expressing a sense RNA molecule of a nucleotide sequence 
identical or substantially\imilar to SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID 
NO:7, SEQ ID NO:21 ( SEQsID NO:9, SEQ ID NO:11, SEQ ID NO:13, or SEQ ID NO:23, and 
an anti-sense RNA molecule Of said nucleotide sequence identical or substantially similar to 
SEQ ID NO:1, SEQ ID NO:3, S^EQ ID NO:5, SEQ ID NO:7, SEQ ID NO:21, SEQ ID NO:9 ( 
SEQ ID NO:11, SEQ ID NO:13 oraEQ ID NO:23, wherein said sense and said anti-sense 
RNA molecules are capable of forrmpg a double-stranded RNA molecule. 

v\ x3$. The plant cell according to claim^T, wherein the expression of the endogenous 
nucleotide sequence of said plant cell tha^js identical or substantially similar to SEQ ID 
NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID^IO:21ySE^ID NO:9, SEQ ID NO:11, SEQ ID 
NO: 13 or SEQ ID NO:23 is reduced. 


m 31} 
fy ^6 £6. The plant cell according to claim 35, fuAh$j[j^ompri&ng an expression cassette 


comprising a nucleotide sequence of interest, 


wherein the expression of said nucleotide 


sequence of interest in said plant cell is stabilized or increased as compared to the 
expression of said nucleotide sequence of interest in ajj^nt cell that is not expressing said 
sense and said anti-sense RNA molecules. 


1,6,37. A plant comprising the expression cassette of claim 12,\pr progeny thereof, or seeds 
thereof. 


x 3 A plant comprising the plant cell of claim 21, or progeny thereof, or seeds thereof. 


% 38. \^\an\ comprising the plant cell of claim 25, or progeny thereof, or seeds thereof. 
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3^ & A^pjant comprising the plant cell of claim 26, or progeny thereof, or seeds thereof. 


3° 

A plant comprising the plant cell of claim^t, or progeny thereof, or seeds thereof, 
lant comprising the plant cell of claim,3#, or progeny thereof, or seeds thereof. 
H2 43. A plant Comprising the plant cell of claim 36, or progeny thereof, or seeds thereof. 


"ft 




yjfy A method for altePh^g th^expfeasion in a plant cell or plant of an endogenous 

nucleotide sequence encodi^a^lyppptide comprising a 3'-5' exonuclease domain, 
wherein said polypeptide is identteafor substantially similar to SEQ ID NO:2, SEQ ID NO:4, 
SEQ ID NO:6, SEQ ID NO:22, SE^JD NO:10, SEQ ID NO:12 or SEQ ID NO:24 comprising 
the step of: 

altering the transcription or translation o\said endogenous nucleotide sequence in said plant 
cell or plant. 

The method according to claim 44; wherein altering the transcription or translation of 
said 3*KJogenous nucleotide sequence in the plant cell or plant comprises the step of: 

a)\ expressing in said plant cell a nucleotide sequence identical or substantially 
similek to SEQ ID NO:1,SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:21, SEQ ID NO:9, 
SEQ IDvNO:11, SEQ ID NO:13 or SEQ ID NO:23, or a portion thereof, in sense 
orientatiork or 

b) expressing in said plant cell a nucleotide sequence identical or substantially 
similarto SBSHD NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:21, SEQ ID 
NO:9, SEQ ID NO:1t, SEQ ID NO:13 or SEQ ID NO:23, or a portion thereof, in anti- 
sense orientation; or 

c) expressing in sa)d plant cell a sense RNA of a nucleotide sequence identical or 
substantially similar to SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:21, 
SEQ ID NO:9, SEQ ID NOU1, SEQ ID NO: 13, or SEQ ID NO:23, or a portion thereof, 
and an anti-sense RNA of said nucleotide sequence identical or substantially 

similarto SEQ ID NO: 1, SEQ mi NO:3, SEQ ID NO:5, SEQ ID NO:21, 

SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13 or SEQ ID NO:23, or a 

portion thereof, wherein said senseiand said anti-sense RNAs are capable- of 

forming a double-stranded RNA molecule; or 
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expressing in said plant cell a ribozyme capable of specifically cleaving a 
messenger RNA transcript encoded by a nucleotide sequence identical or 
substantially similar to SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:21, 
SEQ IdV>:9, SEQ ID NO:11, SEQ ID NO:13, or SEQ ID NO:23; or 

e) modifying by homologous recombination in said plant cell at least one 
chromosomal copy of the nucleotide sequence identical or substantially similar to 

SEQ ID NO:1, \EQ ID NO:3, SEQ ID NO:5, SEQ ID NO:21, SEQ ID NO:9, SEQ ID 
NO:11, SEQ ID N5):13 or SEQ ID NO:23 or of a regulatory region thereof; or 

f) expressing in said plant cell a zinc finger protein that is capable of binding to a 
nucleotide sequenceVientical or substantially similar to SEQ ID NO:1, SEQ ID NO:3, 

SEQ ID NO:5, SEQ ID NO:21, SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13 or SEQ 
ID NO:23 or to a regulatoryVregion thereof; or 

g) introducing into said plantcell a chimeric oligonucleotide that is capable of 
modifying at least one chrohqpsomal copy of the nucleotide sequence 

identical or substantially simiW to SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, 
SEQ ID NO:21, SEQ ID NO:9, SEQ 1^0:11, SEQ ID N0:13 or SEQ ID NO:23 or a 
regulatory region thereof. 


m 
ru 

o 


A method for altering the expression of an endogenous nucleotide sequence that is 
identical or substantially similar to SEQ ID N0:1, SEQ ID N0:3, SEQ ID N0;5, SEQ ID 
N0:21, ID N0:9, SEQ ID N0:11, SEQ ID N0:13 or SEQ ID NO:23 in a plant cell or 
plant composing the step of introducing into said plant cell a means for altering the 
transcription ortranslation of said endogenous nucleotide sequence in said plant cell. 

4f. A method for altering the exfSre&^ion of a nucleotide sequence of interest in a plant 
cell or plant comprising the steps i 

a) altering the exp^ssioqf in s^id plant cell or plant of an endogenous nucleotide 
sequence saicttjnaqt cell that is identical or substantially similar to SEQ 
ID N0:1, SEQ ID N0:3,\sE&1D NQ:5, SEQ ID N0:21, SEQ ID N0:9, SEQ ID N0:11, 
SEQ ID N0:13 or SEQ ID^Nj^3; a/id 

b) introducing into said plantcell or plant a nucleic acid molecule comprising said 
nucleotide sequerWtJfinter^l wherein the expression of said nucleotide 
sequence of interest in said plant cell onQlant is altered. 

. v— 
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S expressing in said plant cell or plant a nucleotide sequence identical or 
su^tantially similar to SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, 
SEQ IDNO:21, SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13, SEQ ID NO:15, SEQ ID 
NO: 17, ckSEQ ID NO:23, or a portion thereof, in sense orientation; or 

b) expressing in said plant cell or plant a nucleotide sequence identical or 
substantially Viilar to SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, 
SEQ ID NO:21/6EQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13, or SEQ ID NO:23 or a 
portion thereof, in anti-sense orientation; or 

c) expressing in skid plant cell or plant a sense RNA of a nucleotide sequence 
identical or substantiall^similar to SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID 
NO:7, SEQ IDNO:21, SEQ ID NO:9 ( SEQ ID NO:11, SEQ ID NO:13, SEQ ID NO:15, 
SEQ ID NO:17, or SEQ ID^NO:23, or a portion thereof, and an anti-sense RNA of said 
nucleotide sequence substantially similar to SEQ ID NO:1, SEQ ID NO:3, SEQ ID 
NO:5, SEQ ID NO:7, SEQ IdV):21, SEQ ID NO:9,SEQ ID NO:11, SEQ ID NO:13, 
SEQ ID NO:15 or SEQ ID NO:17Vor SEQ ID NO:23 or a portion thereof, wherein said 
sense and said anti-sense RNAs a\capable of forming a double- 
stranded RNA molecule; or 

d) expressing in said plant cell or plarH a ribozyme capable of specifically cleaving a 
messenger RNA transcript encoded by a nucleotide sequence identical or 

substantially similar to SEQ ID NO:l\sEQ ID NO:3, SEQ ID NO:5, SEQ ID 
NO:21, SEQ ID NO:9, SEQ ID NO:11, SEQ ID^O:13 or SEQ ID NO:23; or 

e) modifying by homologous recombination in\said plant cell or plant at least one 
chromosomal copy of the nucleotide sequence substantially similar to SEQ ID NO:1, 
SEQIDNO:3 ( SEQIDNO:5, SEQ ID NO:21, SEQ ID \lO:9, SEQ ID NO:11, SEQ ID 
NO:13 or SEQ ID NO:23 or of a regulatory region thereof; or 

f) expressing in said plant cell or plant a zinc finger protein that is capable of binding to 
a nucleotide sequence substantially similar to SEQ ID NO:\ SEQ ID NO:3, SEQ ID 
NO:5, SEQ ID NO:21, SEQ ID NO:9, SEQ ID NO:11, SEQ ID NQ:13 or SEQ ID NO:23 
or to a regulatory region thereof; or 

g) introducing into said plant cell or plant a chimeric oligonucleotide that is capable 
of modifying at least one chromosomal copy of the nucleotide sequence identical or 
substantially similar to SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ IDNO:21, 
SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13 or SEQ ID NO:23 or a regulatory region 
thereof. \ 
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A method for altering or stabilizing the expression of a nucleotide sequence of 
interest in a plant cell or plant comprising the steps of: 

w a) obtaining a plant cell comprising a first expression cassette according to claim 12 
thereof; and 

b) \ introducing into said plant cell or plant a second nucleic acid molecule comprising 
said nucleotide sequence of interest, wherein the expression of said 
nucleotio^sequence of iiwesti in said plant cell is altered or stabilized as compared to 
the expression of saicf nucleotide sequence of interest in a plant cell or plant lacking 
said first expr^ssior 


i$ 50. The method of < 
interest is increased. 


i 49, whereinAhe expression of the nucleotide sequence of 


$"0 g&t, The method of clatrff4flf, wherein the expression of the nucleotide sequence of 
□ interest is reduced. 


go 


cell 


A method for stabilizing the expression of a nucleotide sequence of interest in a plant 
plant comprising the steps of: 

a) obtaining a plant cell or plant having altered expression in a plant cell of an 
endogenous nucleotide sequence of said plant cell or plant that encodes a polypeptide 
comprising a 3'-5' exonuclease domain, and wherein said polypeptide is identical or 
substantially similar to an amino acid sequence of SEQ ID NO:2, SEQ ID NO:4, SEQ 
ID NO:6)sEQ ID NO:22, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14, or SEQ ID 
NO:24; anc 

b) introducing into said plant cell or plant a nucleotide sequence of interest, 
wherein the expression of said nucleotide sequence of interest in said plant cell is 
stabilized as compared to the expression of said nucleotide sequence of interest in a 
plant cell or plant lacking said first expression cassette. 


^•£§3. The method according t& claim 52T wherein said endogenous nucleotide sequence is 
identical or substantially similar tcre nucleotide sequence selected from the group consisting 
of SEQ ID NO:1, SEQ ID NO:3, SB2ID NO:5, SEQ ID NO:21, SEQ ID NO:9, SEQ ID 
NO:11, SEQ ID NO:13, or SEQ ID NO£3. 
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The method according to claim €2, wherein the expression of said endogenous 
nuclide sequence is altered by: 

expressing in said plant cell a nucleotide sequence substantially similar to 
^SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5 ( SEQ ID NO:7, SEQ ID NO:21, SEQ 
ID NGL9, SEQ ID NO:11, SEQ ID NO:13, SEQ ID NO:15, SEQ ID NO:17 or SEQ ID 
NO:23,V a portion thereof, in sense orientation; or 

b) expressing in said plant cell a nucleotide sequence substantially similar to 
SEQ ID No\ SEQ ID N0:3, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:21, SEQ 
ID NO:9, SEQ^O NO:11, SEQ ID NO:13 or SEQ ID NO:23, or a portion thereof, in 

anti-sense orientatioin; or 

c) expressing in saiti plant cell a sense RNA of a nucleotide sequence identical or 
substantially similar to S5Q ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, SEQ 
ID N0:21, SEQ ID NO:9^SEQ ID NO:11, SEQ ID NO:13, or SEQ ID NO:23 or a 
portion thereof, and an antneense RNA of said nucleotide sequence substantially 
similar to SEQ ID NO:1, SEQ lblNO:3, SEQ ID NO;5, SEQ ID NO:7, SEQ ID NO:21, 
SEQ ID NO:9, SEQ ID NO:11, SBQ ID NO:13, or SEQ ID NO:23 or a portion thereof, 
wherein said sense and said anti-s^nse RNAs are capable of forming a double- 
stranded RNA molecule; or 

d) expressing in said plant cell a ribozyr^e capable of specifically cleaving a 
messenger RNA transcript encoded by a nucleotide sequence identical or 

substantially similar to SEQ ID NO:1, SEQ IQJ NO:3, SEQ ID NO:5, SEQ ID NO:21, 
SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13; o>SEQ ID NO:23 or 
e) expressing in said plant cell an aptamer specifically directed to a polypeptide 
substantially similar to SEQ ID NO:2, SEQ ID NOS4, SEQ ID NO:6, SEQ ID 
NO:22, SEQ ID NO:10, SEQ ID NO:12, SEQ ID N0^4; or SEQ ID NO:24 or 
f)modifying by homologous recombination in said plant celP^t least one 

chromosomal copy of the nucleotide sequence identical V>r substantially similar to 
SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:2l\sEQ ID NO:9, SEQ ID 
NO:11, SEQ ID NO:13, or SEQ ID NO:23 or of a regulatory region thereof; or 
g) expressing in said plant cell a zinc finger protein that is capable of binding to a 
nucleotide sequence substantially similar to SEQ ID NO:1, SBQ ID NO:3, SEQ ID 
NO:5, SEQ ID NO:21, SEQ ID NO:9, SEQ ID NO:11, SEQ ID\lO:13, or SEQ ID 
NO:23 or to a regulatory region thereof; or 

h) introducing into said plant cell a chimeric oligonucleotide that is capable of 
modifying at least one chromosomal copy of the nucleotide sequence 
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Wentical or substantially similar to SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ 
IDNO:21, SEQ ID N0:9, SEQ ID N0:11, SEQ ID NO:13, or SEQ ID NO:23 or a 
regulatory region thereof. 

S3 

*U5. The meftad according to claim 84, wherein the expression in a plant cell of said 
endogenous nucleotide sequence is reduced. 


A method for identifying a compound capable of interacting with a polypeptide 
corfvprising a 3'-5' exonuclease domain comprising: 

\p) combining a polypeptide comprising the amino acid sequence set forth in SEQ ID 
:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:22, SEQ ID NO:10, SEQ ID NO:12, 
SECK[D NO:14 f SEQ ID NO:16, SEQ ID NO:18, or SEQ ID NO:24 or a homolog 
thereof\and a compound to be tested for the ability to interact with said polypeptide, 
under conditions conducive to interaction; and 

b) selectingVa con^urad from step (a) that is capable of interacting with said 
polypeptide. 


57. A compound identifiable by ' 


ie method of claim 86. 


S"1 §8. A compound identif iabTe bV the method of claim 56, wherein said compound is 
capable of altering the activity of sand polypeptide. 



lant cell of claim 25, wherein the mutation is a deletion or rearrangement, 
cell of claim 25, wherein the mutation is a point mutation. 
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